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Appendix

Carmichael et al (News Engi J Med, 1988,
254) have recently reported a significant
decrease in noradrenaline, adrenaline and
dopamine concentrations in adrenal
medullas of three patients with Parkinson's
disease compared with 15 controls. The dis-
crepancies between their results and the
present data may be due to differences in age

and/or preterminal conditions between the
subjects examined in the two investigations.

Delayed somatosensory evoked potentials in
pernicious anaemia with intact peripheral
nerves

Sir: Vitamin B12 deficiency is known to
affect the spinal cord, brain, optic nerves and
peripheral nerves.' However, it is not clear
which part of the neuraxis is most sensitive.
Several authors state that the peripheral

nerves are usually abnormal by the time
spinal cord disease is apparent.2 3 However,
Victor4 stated that the spinal cord initially is
affected. A detailed neuropathological study
of 41 patients with pernicious anaemia' sug-
gested that the peripheral nerves are rarely
involved in early disease and that the earliest
neuropathological evidence of Vitamin B12
deficiency is ballooning of large axons in the
dorsal columns of the low cervical cord
(spongiform change). At this stage a thin rim
of myelin could be seen around the bal-
looned axons though there soon followed
evidence of demyelination.

Neurophysiological evidence, however,
has shown that sub-clinical peripheral nerve

involvement is common in patients with
Vitamin B12 deficiency. Gilliatt et alt
showed that antidromic lateral popliteal
nerve action potentials were reduced at the
knee in three out of four patients with perni-
cious anaemia and Cox-Klazinga and
Endtz6 showed that distal conduction veloc-
ities to extensor digitorum brevis were

reduced in 13 out of 20 such patients.
Shorvon et al3 stated that of 50 patients with
pernicious anaemia, the eight who had signs
or symptoms of spinal cord disease all had
abnormal peripheral nerves on electro-
physiologic testing. Fine and Hallett7
reported the details of peripheral and central
nerve conduction in two elderly (age range
73-77 years) and one younger schizophrenic
patient with pernicious anaemia; all were

seen within 4 months of the onset of their
symptoms. The two elderly patients had
absent sural nerve action potentials but they
were relatively normal in the third. The
somatosensory evoked potentials (SSEPs)
were delayed in all three patients (N20 laten-
cies, 22-23 ms) and despite poor sural nerve

sensory action potentials, two of the cases

had normal Erb's point potentials (N9 laten-
cies, 10-1 Ims). They argued that the dorsal
columns of the spinal cord were more sensi-
tive to Vitamin B 12 deficiency than the
peripheral nerves. We present the case of a

72 year old spinster with pernicious anaemia
whose neurological symptoms came on rap-
idly. Electrophysiological testing showed
normal peripheral nerve conduction but
delayed SSEPs. Some improvement was seen

after 9 months' Vitamin B12 therapy.
She presented with a 2 month history of

breathlessness and was found to have an

abdominal mass and to be anaemic. At lap-
arotomy under halothane/nitrous oxide ana-

esthesia a leiomyoma of the uterus was

removed. Before operation she had a hae-
moglobin of 7-5 g/dl with an MCV of 125fl,
oval macrocytosis and hypersegmented neu-

trophils. On discharge 3 weeks later she
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lacked motivation and was unsteady on her
feet. Over the course of the next few weeks
her unsteadiness increased. She woke one
morning 8 weeks after the operation and
noticed a tingling/numb sensation, as of
sand-paper, in the tips of all the fingers of
both hands. This spread to involve the palms
over the next few days and was accompanied
by waves of tingling spreading up her legs
from her feet. Over the course of the ensuing
fortnight her hands gradually became
weaker, increasingly clumsy and she started
to drop things. She was readmitted and
examination revealed mild pallor, no gloss-
itis, normal visual acuity, normal optic discs
and'normal eye movements. She was unable
to stand unaided and had finger-nose and
heel-shin ataxia. There was a downward
drift of the outstretched left arm and athe-
toid movements of the fingers of both hands.
Voluntary effort was ill-sustained and tone
was flaccid. The knee jerks were patholo-
gically increased while tendon reflexes in the
arms and at the ankles were present and
showed pathological spread. The plantar
responses were flexor. Joint position sense
was absent at the elbows and ankles but was
preserved for gross movements at the knees.
Pin-prick sensation was decreased in a glove
and stocking distribution. Her haemoglobin
was 124 g/dl, MCV 112fl and the serum
Vitamin B12 33 ng/l with normal whole
blood and red cell folate levels. She had
intrinsic factor antibody and there was inad-
equate uptake of orally administered
Vitamin B12 during a Schilling test. She was
treated with parenteral Vitamin B 12 and
made a partial recovery over the course of 9
months. During her 2 month stay in hospital
she became less lethargic and her dys-
aesthesiae subsided. Hand function
remained impaired and she needed feeding
until just prior to discharge. At 4 months she
could walk unaided but still required large
handled eating utensils. At 9 months she
could walk quite well, could manage large
buttons and could use normal eating uten-
sils; it was still necessary, however, to cut up
her food.

Electrophysiological assessment was per-
formed 6 weeks after the onset of symptoms
and after 9 months' treatment. Peripheral
nerve action potentials were normal before
and did not change after treatment. Supra-
maximal square wave pulses of 0 2 ms were
delivered to the sural nerves (lower-calf),
and the median and ulnar nerves (at the
wrist) by a Medelec Mystro MS 20. Action
potentials were recorded with skin tem-
peratures in the range 30-320C using surface
electrodes over the respective nerves at the
ankle and at the elbow. Pretreatment sural
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nerve, mixed median nerve and mixed ulnar
nerve potentials were 24, 23 and 38 pV
respectively. Following 9 months treatment
they were 19, 25 and 38 pV respectively. The
minimum F response latency (median nerve
stimulation) and the triceps surae H
response latency (popliteal fossa stimu-
lation) were normal before treatment (26-2
ms, 32-4 ms respectively) and did not change
significantly after treatment (25-5, 30-8 ms
respectively).

Somatosensory cortical responses,
referred to Fz, were recorded from 2 5 cm
behind the vertex following posterior tibial
nerve stimulation at the ankle, and from a
point just posterior to C3 and C4 on the
10-20 system, following median nerve stimu-
lation at the wrist. Erbs point and spinal (C2
spine) recordings were also made but are not
shown. Stimuli sufficient to cause a small
muscle twitch were delivered at 3 1 Hz and
two runs of 256 trials were averaged. The
N20, P25 and P40 components of the SSEP
from right median nerve stimulation, before
and after treatment, are shown in the fig.
Before treatment the peak latencies were
approximately 25, 35 and 56 ms respectively.
After treatment these latencies fell to 22 5,
312 and 48 ms respectively. In addition to
shorter latencies, the entire waveform was
better synchronised after treatment. Erb's
point potentials were normal (latencies to
peak, 10-2 ms before, 9 9 ms after treat-
ment). The cervical potentials were poorly
defined and could not reliably be measured.
Following right posterior tibial nerve stimu-
lation no cortical event could be discerned
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Fig Somatosensory evoked potentials
(referred to Fz) from just posterior to C3
following right median nerve stimulation at
the wrist in a 73 year oldfemale with
pernicious anaemia before (A) and after
(B) 9 months' Vitamin B12 therapy.
Consecutive runs of 256 trials have been
averaged on each occasion. The latencies of
the N20, P25 and P40 are 25, 35 and 56 ms

respectively before treatment and 22 5, 31 2
and 48 ms respectively after treatment.

before treatment but a P45 was seen clearly
at 54 ms, after therapy.

This patient presented subacutely with the
signs and symptoms of spinal cord disease
due to Vitamin B12 deficiency. The subacute
presentation may have been precipitated by
the coincident metabolic stress of surgery8 or
by the nitrous oxide anaesthesia.9 In addi-
tion to the clinical evidence, she had electro-
physiological evidence of spinal cord
dysfunction which has been documented
previously in three patients.7 Two of these
three cases were elderly and had absent sural
nerve action potentials which may have
affected the latency of their cortical
responses. The patient reported here was
elderly but had normal peripheral nerve sen-
sory and mixed nerve action potentials. Thus
the cortical delay demonstrated in the fig
must be due to some pathological process
rostral to the dorsal root ganglion, perhaps
rostral to the dorsal root as the H responses
were within normal limits. Although some
delay remained after 9 months' therapy (fig
b), a definite improvement has been
recorded. This conclusion concurs with the
neuropathological data which suggest that
the initial neurological abnormality in
Vitamin B12 deficiency is a myelopathy.1 I

Although the delayed arrival of somato-
sensory information at the cortex suggests a
demyelinating process and a similar delay
has been demonstrated in the nerves of the
lower limb once Vitamin B12 deficiency has
become established,2 6 this may be due to a
selective fallout of large diameter myelinated
nerves, as is seen in the peripheral nervous
system.
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Polyneuropathy cranialis following cervical
epidural anaesthesia

Sir: Epidural anaesthesia is a relatively safe
and useful method of pain control but com-
plications may infrequently arise. Most of
the reported neurological complications of
epidural or spinal anaesthesia primarily
affect the lower extremities.1 Paraplegia may
result from spinal cord ischaemia due to
arterial hypotension during surgery or com-
promise of blood supply to the cord by the
procedure or condition of the patient, or by
the production of an epidural or subdural
haematoma.2 Direct injury to the spinal
cord or the nerve roots has also occurred
following inadvertant subarachnoid admin-
istration of toxic chemicals, or chemical con-
tamination of anaesthetic solution.2 Cranial
nerve palsies are rare. Unilateral trigeminal
nerve palsy has been reported after lumbar
epidural anaesthesia; the proposed mech-
anism being an ascending local anaesthetic
effect.3

Hypoacousis, after spinal anaesthesia, has
also been reported and it was postulated
that a decrease in cerebrospinal fluid pres-
sure produced a distortion of the structures
of the inner ear by pressure imbalance,
resulting in a dampening of the response to
auditory stimuli.4 I (There is a free commu-
nication across the cochlear aqueduct
between the cerebrospinal fluid and the peri-
lymph of the cochlear apparatus, thus
changes in cerebrospinal fluid pressure are
accompanied by changes in cochlear peri-
lymph pressure).
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